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DESCRIPTION 
REFRIGERANT COMPRESSOR 



5 TECHNICAL FIELD 

The present invention relates to a refrigerant compressor used in a refrigerator, 
air conditioner, refrigerating apparatus, etc. 



BACKGROUND ART 

10 As for a conventional refrigerant compressor of this type, the development of a 

high-efficiency refrigerant compressor which consumes lesis quantity of fossil fuel 
has been promoted from the viewpoint of global environment protection. 
Particularly, special efforts are made to lower the lubricant viscosity and to decrease 
the sliding loss. Such a conventional refrigerant compressor is, for example, 

15 disclosed in Japanese Patent Laid-open Application No. 2000-297753 and Japanese 
Patent Laid-open Application No. HlO-204458. 

' A conventional rotary compressor will be described in the following with 
reference to the drawiDgs. 

Fig. 14 is a sectional view of a closed type electric refrigerant compressor 

20 based on prior art. Fig. 15 is an enlarged view of portion E of the prior art. 
Hermetic contamer 1 stores oil 2 that is mineral oil ranging from VG15 to VG20 in 
viscosity, which also acconunodates electric motor 5 that is a motor element formed 
of stator 3 and rotor 4, and reciprocating compression mechanism 6 driven by the 
motor. Also, the refrigerant used is R600a. 

25 Next, the detail of compression mechanism 6 is described in the following. 
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Crank shaft 7 comprises main shaft 8 with rotor 4 press-fitted therein and 
eccentric member 9 formed eccentrically of main shaft 8, which is furnished with oil 
feeding pump 10. Cylinder block 11 includes compression chamber 13 formed of 
generally cylindrical bore 12, and bearing 14 which supports main shaft 8. 
5 Piston 15 movably fitted in bore 12 is connected to eccentric member 9 via 

piston pin 16 by means of a coimecting means, coimecting rod 17. 

Valve plate 20 is disposed so as to seal the end of bore 12, thereby forming 
suction hole 24 and discharge hole 25. Suction reed 18 formed from plate-spring 
material is held between the end of bore 12 and valve plate 20, and serves to open 

I 

10 and close the suction hole. Discharge reed 19 formed from plate-spring material is 
disposed at the opposite to bore 12 side of valve plate 20, and serves to open and 
dose the discharge hole. Head 21 is fixed at the opposite to bore 12 side of valve 
plate 20, thereby forming high pressure chamber 26 which accommodates discharge 
reed 19. 

15 Suction tube 22 is fixed on hermetic container 1 and is comiected to die low 

pressure side (not shown) of die refirigeration cycle, which leads tiie refrigerant (not 
showTi) into hermetic container 1. Suction muffler 23 is held between valve plate 20 
and head 21. 

Sliding surfaces are respectively formed between main shaft. 8 of crank shaft 7 
20 and bearing 14, between piston 15 and bore 12, between piston pin 16 and 
comiecting rod 17, between eccentric member 9 of crank shaft 7 and connecting rod 

17. 

A series of operations in the configuration above mentioned will be described 
in the following. 

25 The power supplied from a commercial power source (not shown) is supplied 
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to electric motor 5, which rotates rotor 4 of electric motor 5. Rotor 4 rotates crank 
shaft 7, and the eccentric motion of eccentric member 9 is transmitted from the 
connecting means, connecting rod 17, to drive the piston 15 via piston pin 16, and 
thereby, piston 15 reciprocates in bore 12. 

5 And, the refrigerant gas led into hermetic container 1 through suction tube 22 

opens the suction reed 18 via suction muffler 23 and is sucked up into compression 
chamber 13 from suction hole 24. The refrigerant gas taken into compression 
chamber 13 is continuously compressed, and opens the discharge reed 19 and is 
discharged from discharge hole 25 into high pressure chamber 26, which is then 

10 delivered to the high pressure side (not shown) of the refrigeration cycle. 

Oil 2 is fed from oil feeding pump 10 to each sliding surface as crank shaft 7 is 
rotated, lubricating the sliding surfaces and decreasing the friction coefficient, and 
also serves the function as a seal between piston 15 and bore 12. 

Also, in order to suppress the deposition of PET (polyethylene terephthalate) 

15 or the like contained in oil 2, the boiling point component at 400°C or over of oil 2 
is 20% or over in volume ratio. 

DISCLOSURE OF THE INVENTION 

A refrigerant compressor, comprising: 
20 a hermetic container which internally stores oil and also accommodates a 

compression mechanism for compressing refrigerant gas, 

wherein the oil ranges from not lower than VG3 to not higher than VG8 in 

viscosity. 

25 BRIEF DESCRiraON OF THE DRAWINGS 
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Fig. 1 is a sectional view of a refrigerant compressor in the preferred 
embodiment 1 of the present invention. 

Fig. 2 is an enlarged sectional view of portion A in Fig. 1. 

Fig. 3 is a characteristic chart of oil viscosity and friction coefficient. 

Fig. 4 is a characteristic chart of oil viscosity and compressor efficiency. 

Fig. 5 is a sectional view of a refrigerant compressor in the preferred 
embodiment 2 of the present invention. 

Fig. 6 is an enlarged view of portion B in Fig. 5. 

Fig. 7 is a sectional view along 7 - 7 in Fig. 5. 

Fig. 8 is an enlarged view of an essential portion in Fig. 7. 

Fig. 9 is a characteristic chart of oil viscosity and oligomer extraction. 

Fig. 10 is a sectional view of a refrigerant compressor in the prefened 
embodiment 3 of the present invention. 

Fig. 11 is an enlarged view of portion C in Fig. 10. 

Fig. 12 is a sectional view along 12 - 12 in Fig. 10. 

Fig. 13 is an enlarged view of an essential portion in Fig. 12. 

Fig. 14 is a sectional view of a conventional refrigerant compressor. 

Fig. 15 is an enlarged sectional view of portion E in Fig. 14. 

DETAILED DESCRIPTION OF TEffi PREFERRED EMBODIMENTS 

In the case of conventional oil 2 whose boiling component at 400°C or over is 

20% or over in volume ratio, the viscosity is VG12 or over and it is unable to further 

enhance the efficiency by decreasing the viscosity. 

Further, if the viscosity is decreased for the purpose of enhancing the 

efficiency, the oil wiU become smaller in molecular weight, giving rise to easier 
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extraction of oligomer such as PET (polyethylene terephthalate) or the like used in 
the electric motor and the like. Moreover, decreasing the viscosity will cause the 
boiling point to be lowered, and particularly, if the viscosity is decreased to VGIO or 
less, the oil is liable to evaporate for example at the discharge reed where the 
5 temperature becomes high, and then PET (polyethylene terephthalate) or the like in 
the oil wiU be deposited on the surface of the discharge reed. The deposit is 
carbonizeid at high temperatures and accumulated in the form of oil sludge, affecting 
the sealing effect of the discharge reed, and there arises a problem of defective ; 
compression. 

10 Also, when R600a is used as the refrigerant, the pressure at the lower pressure 

side is often lowered to the atmospheric pressure, and also, a large cylinder capacity 
is employed in many cases in order to assure the capacity of the compressor. 
Accordingly, the pressure in the compression chamber is greatly decreased and the 
oil becomes more liable to evaporate, giving rise to easier deposition of PET 

15 (polyethylene terephthalate) or the like at the bore side of the suction reed and valve 
plate, affecting the sealing effect of the suction reed, and there arises a problem of 

defective compression. 

The present invention is intended to solve such a conventional problem, and 
the object is to provide, a refrigerant compressor using low viscosity oil which may 
20 assure high efficiency and excellent reliability. 

In order to solve the above conventional problem, the refrigerant compressor 
of the present invention is characterized in that the oil stored in a hermetic contamer 
ranges from VG3 to VG8 in viscosity for achieving the purpose of decreasuig the 
input, and the boiling point component at 350*^0 or over of the oil is in a range from 
25 10% to 30% in volume ratio, and the boiling point component at SOO'C or less is in 
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I 

a range from not less than 50% to not higher than 70% in volume ratio, and thereby, 
. it is possible to prevent PET (polyethylene terephthalate) or the like extracted in the 

« 

lubricant due to evaporation of the lubricant at the discharge reed or the like from 
being deposited on the surface of the discharge reed or the like. 
5 In the refrigerant compressor of the present invention, the purpose of 

decreasing the input is achieved by lowering the oil viscosity, and by regulating the 
concentration of the boiling point component of the oil, the generation of sludge 
such as PET (polyethylene terephthalate) can be prevented, and it is possible to 
provide a refrigerant compressor which may assure high efficiency and excellent 
10 reliability. 

The present invention comprises a hermetic container which internally stores 
oil and also accommodates a compression mechanism for compressing refrigerant 
gas. Since the viscosity of the oil ranges from VG3 to VG8, the friction coefficient 
at sliding surfaces is lowered and the input is decreased, and thereby, it is possible to 

15 provide a refrigerant compressor which may assure high efficiency. 

Also, in the present invention, since the boiling point component at 350°C or 
over of the oil is in a range from 10% to 30% in volume ratio, and the boiling point 
component at 300**C or less is in a range from not less than 50% to not higher than 
70% in volume ratio, it is possible to prevent PET (polyethylene terephthalate) or 

20 the like contained in the lubricant due to evaporation of the lubricant at the 
discharge reed or the like from being deposited on the surface of the discharge reed 
or the like. Accordingly, wear of sliding members and generation of sludge such as 
PET (polyethylene terephthalate) due to evaporation of the lubricant can be 
prevented, and it is possible to provide a refrigerant compressor which may assure 

25 high efficiency and excellent reliability. 
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Also, in the present invention, the refrigerant used is R600a or a mixture based 
on R600a, and the oil used is mineral oil or synthetic oil. Accordingly, even in 
combination with a refrigerant being easy to dissolve in the oil and to evaporate, 
sludge such as PET (polyethylene terephthalate) can be prevented from being 
5 generated, and it is possible to provide a refrigerant compressor which may assure 
high efficiency and excellent reliability. 

Also, in the refrigerant compressor of the present invention, phosphoric 

extreme-pressure additive is added to the oil, and even in case the oil film is reduced 

» 

in thickness because of using low-viscosity oil, the wear resistance is improved due 
10 to the extreme-pressure effect of phosphoric extreme-pressure additive. 

Accordingly, it is possible to further enhance the reliability. 

Also, in the refrigerant compressor of the present invention, the compression 

mechanism iised is a reciprocating compression mechanism, and even in case the 

amount of oil circulated is little, the evaporation of lubricant at the discharge reed is 
15 prevented, and thereby, the performance can be prevented from lowering, and it is 

possible to enhance the reliability while using low-viscosity oil. 

Also, the present invention comprises an electric motor for driving the 

compression mechanism, wherein the insulating material used for the electric motor 

is a low-oligomer type insulating material. Accordingly, since the friction 
20 coefficient at sliding surfaces is reduced, the input can be decreased, and in addition, 

the quantity of oligomer extracted is suppressed, and it is possible to provide a 

refrigerant compressor which may assure high efQciency and excellent reliability. 
Also, in the present invention, since the oil used is a single oil nearly equal in 

evaporation temperature, general-purpose type oil can be used, and it is possible to 
25 provide an inexpensive compressor. 
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Also, in the present invention, the electric motor used is a distributed winding 
motor, and just by using low-oligomer type film as interlayer insulating paper or slot 
insulating paper, low viscosity oil ranging from not lower than VG3 to not higher 
than VG8 can be applied, and it is possible to provide a refrigerant compressor 
5 which may assure high efficiency and excellent reliability. 

Also, in the present invention, the electric motor used is a concentrated 
winding motor, and just by using low-oligomer type insulating material as insulator 
for winding, low viscosity oil ranging from not lowere than VG3 to not higher than 
VG8 can be applied, and it is possible to provide a refrigerant compressor which 
10 may assure high efficiency and excellent reliability. 

The preferred embodiments of the present invention will be described in the 
following with reference to the drawings. The present invention is not limited by 
the preferred embodiments. 
(Preferred Embodiment 1) 
15 ' Fig. 1 is a sectional view of a refrigerant compressor in the preferred 

embodiment 1 of the present invention. Fig. 2 is an enlarged view of portion A in 
the preferred ernbodiment. Fig. 3 is a characteristic chart of oil viscosity and 
friction coefficient. Fig. 4 is a characteristic chart of oil viscosity and compressor 
efficiency. 

20 In Fig. 1 and Fig. 2, hermetic container 101 is internally filled with refrigerant 

gas 102 formed of R600a, and at the bottom thereof, it stores mineral oil 103 of 
VG5 as lubricating oil whose boiling point component at 350°C or over ranges from 
not less than 10% to not higher than 30% in volume ratio and boiling point 
component at 300*^0 or less ranges from not less than 50% to not higher than 70% in 

25 volume ratio, which accommodates motor element 106 formed of stator 104 and 
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rotor 105, and reciprocating compression mechanism 107 driven by the element. 
Mineral oil 103 is an example of oil, and it is also preferable to be synthetic oil. 
The detail of compression mechanism 107 will be described in the following. 
Crank shaft 108 is formed of main shaft 109 and eccentric member 110, and at 
5 the bottom end thereof, there is provided oil feeding pump 111 which is connected 
to mineral oU 103. Rotor 105 is press-fitted m main shaft 109. Eccentric member 
110 is formed eccentrically of main shaft 109. Cylinder block 112 made of cast iron 
forms generally cylindrical bore 113 and bearing 114 which supports main shaft 109. 
Piston 115 movably fitted m bore 113 is formed from a ferrous material, which 
10 forms compression chamber 116 together with bore 113 and is connected to 
eccentric member 110 by means of a connecting means, connecting rod 118, via 
piston pin 117. The end of bore 113 is sealed with suction reed 119, discharge reed 
120, and valve plate 121. 

Valve plate 121 is disposed so as to seal the end of bore 113, forming suction 
15 hole 122 and discharge hole 123. Suction reed 119 formed fiom plate-spring 
material is held between the end of bore 113 and valve plate 121, and serves to open 
and close the suction hole. Discharge reed 120 formed from plate-spring material is 
disposed at the opposite to bore 113 side of valve plate 121, and serves to open and 
close the discharge hole. Head 124 is fixed at the opposite to bore 113 side of valve 
20 plate 121, and forms high pressure chamber 125 which accommodates discharge 
reed 120. 

Suction tube 126 is fixed on hermetic container 101 and also connected to the 
low pressure side (not shown) of the refirigeration cycle, which leads the refrigerant 
gas (not shown) into hermetic container 101. Suction muffler 127 having a noise 
25 reducmg space is held between valve plate 121 and head 124, which communicates 
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hermetic container 101 to suction hole 122. 

Sliding surfaces are respectively formed between main shaft 109 and bearing 
114, between piston 115 and bore 113, between piston pin 117 and connecting rod 
118, between eccentric member 110 and connecting rod 118. 
5 The operation of a refrigerant compressor having the above configuration will 

be described in the following. 

The power supplied from a commercial power source (not shown) is supplied 
to motor element 106, which rotates rotor 105 of motor element 106. Rotor 105 
rotates craiik shaft 108, and the eccentric motion of eccentric member 110 is 
10 transmitted from the connecting means, connecting rod 118, to drive the piston 115 
via piston pin 117, and thereby, piston 115 reciprocates in bore 113. 

And, the refrigerant gas led into hermetic container 101 through suction tube 
126 opens suction reed 119 via suction muffler 127 and is sucked up into 
compression chamber 116 from suction hole 122. The refrigerant gas sucked up 
15 into compression chamber 116 is continuously compressed to open the discharge 
reed 120 and is discharged from discharge hole 123 to high pressure chamber 125, 
which is. then delivered to the high pressure side (not shown) of the refrigeration 
cycle. 

As crank shaft 108 is rotated, mineral oil 103 is fed from oil feeding pump 111 
20 to sliding surfaces formed between main shaft 109 and bearing 114, sliding surfaces 
formed between piston 115 and bore 113, sliding surfaces formed between piston 
pin 117 and connecting rod 118, and sliding surfaces formed between eccentric 
member 110 and connecting rod 118 for the purpose of lubrication, and the oil also 
serves the function as a seal between piston 115 and bore 113. 
25 Here, friction coefficients in relation to oil viscosity in the present preferred 
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embodiment will be described in the following by using Fig. 3. 

The measurement in Fig. 3 includes the results of tests conducted by using 
ester oil ranging from not lower than VG3 to not higher than VG22 and ethanol 
equivalent to VGl at atmospheric pressure 0,4MPa of refrigerant HFC134a under 
5 the conditions of sliding speed at l.Om/s and surface pressure at O.SMPa. 

In the results, no rise of the friction coefficient is observed even when the oil 
viscosity is lowered to VG5, and only slight rise of the friction coefficient is 
observed even with the oil viscosity lowered to VG3. However, rapid rise of the 
friction coefficient is observed when the viscosity is lowered to VGl (ethanol). 
10 This is probably because the friction coefficient rises with increase of metal 

contact due to lessening in thickness of the oil film generated when the viscosity is 

lowered to VG3 or less. 

Fig. 4 shows the results of measuring the performance by using refrigerant 
R600a and mineral oil of VG5 and VGIO under the conditions of condensing 
15 temperature at 54.4''C, evaporation temperature at -23.3''C, and temperature before 
expansion valve of suction gas at 32.2'^C. 

In the results, it can be observed that the coefficient of performance (COP) 
rises when the oil viscosity is lowered to VG5. This is probably because the 
reduction of friction coefficient at sliding surfaces and the reduction of viscous 
20 resistance with lowering of oil viscosity from VGIO to VG5 greatly contribute to the 
input reduction of the refrigerant compressor. 

Further, using oil of VG5 in viscosity and changing the boiling point 
component at 350°C or over and the boiling point component at 300°C or less of the 
oil, the comparison was made with respect to generation of sludge, and the results 
25 were evaluated through a continuous test performed by a reciprocating refrigerant 
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compressor for 500 hours under the conditions of condensing temperature at 51°C 
and evaporation temperature at -25''C. 

Regarding the generation of sludge in the test using oil whose boiling point 
component at SSO^'C or over is 5% in volume ratio and boiling point component at 
5 300°C or less is 50% in volume ratio, oil whose boiling point component at 350°C 
or over is 12% in volume ratio and boiling point component at 300*'C or less is 70% 
in volxmie ratio, and oil whose boiling point component at SSO^'C or over is 20% in 
volume ratio and boilmg point component at 300°C or less is 50% in volume ratio, 
the results of the comparison are as shown in Table 1. 

10 



Table 1 





Boiling point component 
at 300°C or less 


Boiling point component 
at 350''C or over 


Generation 
of sludge 


Volume ratio 

[%] 


50 


15 


Yes 


70 


12 


No 


50 


20 


No 



In case the boiling point component at 350°C or over is 30% or over, the oil 
viscosity is VGIO or over and it is unable to decrease the friction coefficient. 

15 In this case, when refrigerant gas 102 sucked up into compression chamber 

116 is compressed, refrigerant gas 102 m the high pressure chamber of head 124 
rises in temperature, and mineral oil 103 contained in refrigerant gas 102 similarly 
rises in temperature. However, when the boiling point component at 350°C or over 
is 10% to 30% in volume ratio, there is no evaporation of mineral oil 103 and it is 

20 possible to prevent organic materials such as PET (polyethylene phthalate) used for 
stator 104 or the like from being deposited on the surface of discharge reed 120 
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even in case such material is mixed in mineral oil 103. Accordingly, hindrance to 
the sealing effect of discharge reed 120 due to the deposition and resultant defective 
compression can be suppressed, and it is possible to enhance the reliability. 

Further, when the boiling point component at 300°C or less is not less than 
5 50% and not higher than 70% in volume ratio, the oil viscosity is VGIO or less, and 
the friction coefficient can be decreased and the input can be reduced, enabling the 
enhancement of the efficiency. 

Also, with the oil viscosity lowered, at the sliding surface between piston 115 
and bore 113, and at the sliding surface between piston pin 117 and connecting rod 

10 118, the mutual sliding speed becomes 0 m/s twice per compressing process. Then, 
the generated pressure of mineral oil 103 becomes zero, giving rise to emergence of 
such a state that solid contact easily takes place. However, adding phosphorous 
extreme-pressure additive to mineral oil 103, the extreme-pressure effect of the 
additive prevents the occurrence of adhesion in solid contact, and it is possible to 

15 improve the wear resistance and to enhance the reliability. 

Also, the extreme-pressure effect of the additive is effective to almost all 
sliding surface materials. That is, it is of course possible to obtain similar effects 
not only in combination of ferrous materials but also in aluminum-based material or 
the like, those subjected to surface treatment such as nitriding, and, combination of 

20 coating materials such as ceramics. 

Also, the material mixed in mmeral oil 103 is an organic material of PET 
(polyethylene phthalate) used as the insulating material of stator 104. However, as 
for other organic materials such as LCP (liquid crystal polymer compound) used for 
stator 104 and organic materials such as PBT (polybutylene phthalate) and PPS 

25 (polyphenylene sulfide) used for suction muffler 127, which are used for other 
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component parts, it is also possible to obtain similar effects irrespective of extracted 
substances because the boiling point component at SSO'C or over of mineral oil 103 
is not less than 10% and not higher than 30% in volume ratio and there is no 
evaporation at discharge reed 120. 

5 Also, an example of combination of R600a and mineral oil has been described 

above, but similar effects can be obtained even when the refrigerant used is R290 
that is hydrocarbon-based refrigerant or when the refrigerant is HFC-based 
refrigerant that is poor in lubrication property because there is no evaporation of 
mineral oil 103 at high temperatures. Further, the effect is specially very high in the 

10 case of CO2 refrigerant that is high in condensing and evaporating pressure and 
liable to increase in temperature. 

Described above is a compressor operated at a constant speed in the present 
preferred embodiment, but the operating speed of the refrigerant compressor is 
reduced with use of an inverter system, and particularly, in extra-low speed 

15 operation of less than 20Hz, the amount of mineral oil 103 circulated becomes 
decreased and the temperature greatly rises at discharge reed 120, and therefore, the 
effect of the present invention naturally beconies remarkable. 

Also, described above is an example of reciprocating refrigerant compressor in 
the present preferred embodiment, but it is of course possible to obtain similar 

20 effects even in the case of other compressors having sliding surfaces and discharge 
valves such as rotary type, scroll type, and vibration type. 
(Preferred Embodiment 2) 

Fig. 5 is a schematic diagram of a refrigerant compressor in the preferred 
embodiment of the present invention. Fig. 6 is an enlarged view of portion B in Fig. 

25 5. Fig. 7 is a sectional view along line 7 - 7 in Fig. 5. Fig. 8 is an enlarged view of 
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an essential portion in Fig. 7. Fig. 9 is a characteristic chart of oil viscosity and 
oligomer extraction. 

In Fig. 5 to Fig. 8, hermetic container 201 mtemally stores oil 202 of VG5 in 
viscosity which is formed of single mineral oil nearly equal m evaporation 
5 temperature, and also comprises compression mechanism 203 as a compressing 
element and distributed-winding induction type electric motor 204 as a motor 
element for driving compression mechanism 203. Also, R600a is used as refrigerant. 

Electric motor 204 is configured in that main coil 205 in which the current 
supplied from a commercial power source (not shown) flows and sub-coil 206 in 

10 which the current flows only at start of the compressor are wound in such manner as 
to pass through slot 207. Main coil 205 and sub-coil 206 are respectively wound 
with interlayer insulating paper 208 that is an insulating material so that they will 
not come in contact with each other in slot 207, and slot insulating paper 209 is 
inserted at the inner wall of slot 207 in order to avoid its coming in contact with 

15 nuiin coil 205 and sub-coU 206. 

For interlayer insulating paper 208 and slot insulating paper 209, low-oligmer 
type film is used, which is 1.0wt% or less in the amount of extraction when 
extracted for 48 hours by a Soxhlet extractor using xylene as extracting solvent. 

Crank shaft 210 is formed of main shaft 212, sub-shaft 213, and eccentric 

20 member 214, and at the bottom thereof, there is provided oil feeding pump 215 
connected to oil 202. Rotor 211 of electric motor 204 is press-fitted on main shaft 
212. Eccentric member 214 is formed eccentrically of main shaft 212 between main 
shaft 212 and sub-shaft 213. Cylinder block 216 has compression chamber 218 
formed of generally cylindrical bore 217, which also includes main bearing 219 

25 ■ supporting main shaft 212, and sub-bearing 220 supporting sub-shaft 213. 
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Piston 221 movably fitted in bore 217 is connected to eccentric member 214 
by a connecting means, connecting rod 223, via piston pin 222. 

Valve plate 224 is disposed so as to seal the end of bore 217, and formed with 
suction hole 225 and discharge hole 226. Suction reed 227 formed from plate- 
5 spring material is held between the end of bore 217 and valve plate 224, and serves 
to open and close the suction hole 225. Discharge reed 228 formed from plate- 
spring material is disposed at the opposite to bore side of valve plate 224, and serves 
to open and close the discharge hole 226. Head 229 is fixed at the opposite to bore 
side of valve plate 224, and forms high pressure chamber 230 which accommodates 

« 

10 discharge reed 228. 

Suction tube 231 is fixed on hermetic container 201 and is also connected to 
the low pressure side (not shown) of the refrigeration cycle in order to lead the 
refrigerant gas (not shown) into hermetic container 201. Suction muffler 232 is held 
between valve plate 224 and head 229. 

15 Sliding surfaces are formed between main shaft 212 of crank shaft 210 and 

main bearing 219, between sub-shaft 213 and sub-bearing 220, between piston 221 
and bore 217, between piston pin 222 and connecting rod 223, and between 
eccentric member 214 of crank shaft 210 and connecting rod 223. 

The operation and effect of a compressor having the above configuration will 

20 be described in the following. 

The power supplied from a conomerdal power source (not shown) is supplied 
to electric motor 204, which rotates rotor 211 of electric motor 204. Rotor 211 
rotates crank shaft 210, and the eccentric motion of eccentric member 214 is 
transmitted from the connecting means, connecting rod 223, to drive the piston 221 

25 via piston pin 222, and thereby, piston 221 makes a reciprocating motion in bore 
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217. 

As piston 221 reciprocates in bore 217, the pressure in compression chamber 
218 is lowered during the suction process, then the refrigerant gas led into hermetic 
container 201 through suction tube 231 opens the suction reed 227 via suction 

5 muffler 232 and is sucked up into compression chamber 218 from suction hole 225. 
Hie refrigerant gas sucked up into compression chamber 218 is continuously 
compressed and opens the discharge reed 228 and is discharged from discharge hole 
226 into high pressure chamber 230, which is then delivered to the high pressure 
side (not shown) of the refrigeration cycle. 

10 Oil 202 is fed from oil feeding pump 215 to each sliding surface as crank shaft 

210 is rotated, which lubricates the sliding surfaces between main shaft 212 and 
main bearing 219, sliding surfaces formed between sub-shaft 213 aiid sub-bearing 
220, sliding surfaces formed between piston 221 and bore 217, sliding surfaces 
formed between piston pin 222 and connecting rod 223, and sliding surfaces formed 

15 between eccentric member 214 and connecting rod 223, and also serves the function 
as a seed between piston 221 and bore 217. 

When the viscosity of oil 202 used is VG5, the reduction of friction coefficient 
at sliding surfaces and the reduction of viscous resistance with lowering of the 
viscosity of oil 202 greatly contribute to the input reduction of the refrigerant 

20 compressor, thereby greatly improving the efficiency of the refrigerant compressor. 

Also, oil 202 is splashed to hermetic container 201 and compression 
mechanism 203 from above the crack shaft 210, and part of the oil drips onto 
electric motor 204. Also, mist-like oil 202 exists in hermetic container 201, which 
sticks to the mner wall of hermetic container 201, compression mechanism 203, and 

25 electric motor 204. 



wo 2006/06224S PCT/JP2005/022991 

18 

Oa 202 dripped and adhered to electric motor 204, as shown in Fig. 9, extracts 
oligomer from PET (polyethylene phthalate) film used as interlayer insulating paper 
208 and slot insulating paper 209, and the amount of oligomer extracted becomes 
more increased when oil 202 is lower in viscosity. The horizontal axis in Fig. 9 is 
5 viscosity, and the vertical axis is the amount of oligomer extracted. Also, •-mark 
is common type oil, and O-mark is low-oligomer type oil. However, since low- 
oligomer type PET (polyethylene phthalate) film is used as interlayer insulating 
paper 208 and slot insulating paper 209 of electric motor 204 used in the present 
preferred embodiment, the amount of oligomer extracted is suppressed even when 

10 low-viscosity oil 202 is used with respect to PET (polyethylene phthalate) film at 
atmospheric temperature 220°C. Therefore, even in case oil 202 is evaporated due 
to considerable decrease of the pressure in compression chamber 218, it is possible 
to suppress the deposition of oiligomer. Also, even when oil 202 is evaporated at 
discharge reed 228 or the like where the temperature becomes high, the deposition 

15 of oligomer can be similarly suppressed. As a result, defective compression causing 
hindrance to the sealing effects of suction reed 227 and discharge reed 228 can be 
suppressed and it is possible to enhance the reliability. 

Also, low-oligomer type PET (polyethylene phthalate) fihn is used as 
interlayer insulating paper 208 and slot insulating paper 209 of electric motor 204, 

20 but even with use of PEN (polyethylene naphthalate) film, it is possible to suppress 
the amount of oligomer extracted, and similar effects can be obtained. 

(Preferred Embodiment 3) 

Fig. 10 is a schematic diagram of a refrigerant compressor in the preferred 
embodiment of the present invention. Fig. 11 is an enlarged view of portion C in 
25 Fig. 10. Fig. 12 is a sectional view along line 12 - 12 in Fig. 10. Fig. 13 is an 
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enlarged view of an essential portion in Fig. 12. 

In Fig. 10 to Fig. 13, hermetic container 301 internally stores oil 302 of VG8 
in viscosity which is formed of single mineral oil nearly equal in evaporation 
temperature, and also comprises compression mechanism 303 and concentrated 
5 winding inverter type electric motor 304 for driving the compression mechanism 
303. Also, the refrigerant used is R600a. 

Electric motor 304 is configured in that main coil 305 in which the current 
supplied from a commercial power source (not shown) flows via power circuit (not 
shown) is wound in such manner as to pass through adjacent slot 307. Slot 307 and 

10 main coil 305 are insulated by insulator 333 inserted into slot 307 from top and 
bottom so as to cover the end of electric motor 304 and the inner wall of slot 307. 
The material for the insulator, insulator 333, is PPS (polyphenylene sulfide) that is 
less in amount of oligomer contained. 

Crank shaft 310 is formed of main shaft 312, and eccentric member 314, and at 

15 the bottom thereof, there is provided oil feeding pump 315 connected to oil 302. 
Rotor 311 of electric motor 304 is press-fitted on main shaft 312. Eccentric member 
314 is formed eccentrically of main shaft 312 above the main shaft 312. Cylinder 
block 316 has compression chamber 318 formed of generally cylindrical bore 317, 
which also includes main bearing 319 which supports main shaft 312. 

20 Piston 321 movably fitted in bore 317 is connected to eccentric member 314 

by a coimecting means, coimecting rod 323, via piston pin 322. 

Valve plate 324 is disposed so as to seal the end of bore 317, and formed with 
suction hole 325 and discharge hole 326. Suction reed 327 formed from plate- 
spring material is held between the end of bore 317 and valve plate 324, and serves 

25 to open and close the suction hole 325. Discharge reed 328 formed from plate- 
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spring material is disposed at the opposite to bore side of valve plate 324, and serves 
to open and close the discharge hole 326, Head 329 is fixed at the opposite to bore 
side of valve plate 324, and forms high pressure chamber 330 which accommodates 
discharge reed 328. 

Suction tube 331 is fixed on hermetic container 301 and is also connected to 
the low pressure side (not shown) of the refrigeration cycle in order to lead the 
refrigerant gas (not shown) into hermetic container 301. Suction muffler 332 is held 
between valve plate 324 and head 329. 

. Sliding surfaces are formed between main shaft 312 of crank shaft 310 and 
main bearing 319, between piston 321 and bore 317, between piston pin 322 and 
connecting rod 323, and between eccentric member 314 of crank shaft 310 and 
connecting rod 323. 

Hie operation and effect of a compressor having the above configuration will 
be described in the f oUowing. 

The power supplied from a conunercial power source (not shown) is supplied 
to electric motor 304 via power circuit (not shown), which rotates rotor 311 of 
electric motor 304. Rotor 311 rotates crank shaft 310, and the eccentric motion of 
eccentric member 314 is transmitted from the connecting means, connecting rod 323, 
to drive the piston 321 via piston pin 322, and thereby, piston 321 makes a 
reciprocating motion in bore 317. . 

As piston 321 reciprocates in bore 317 and the pressure in compression 
chamber 318 is lowered during the suction process, the refrigerant gas led into 
hermetic container 301 through suction tube. 331 opens the suction reed 327 via 
suction muffler 332 and is sucked up into compression chamber 318 from suction 
hole 325. The refrigerant gas sucked up into compression chamber 318 is 
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continuously compressed and opens the discharge reed 328 arid is discharged from 
discharge hole 326 into high pressure chamber 330, which is then delivered to the 
high pressure side (not shown) of the refrigeration cycle. 

Oil 302 is fed from oil feeding pump 315 to each sliding surface as crank shaft 
5 310 is rotated, which lubricates the sliding surfaces formed between main shaft 312 
and main bearing 319, between piston 321 and bore 317, between piston pin 322 
and coimecting rod 323, and between eccentric member 314 and connecting rod 323, 
and also serves the function as a seal between piston 321 and bore 317. 

When the viscosity of oil 302 used is VG8, the reduction of friction coefficient 
10 at sliding surfaces and the reduction of viscous resistance with lowering of the 
viscosity of oil 302 greatly contribute to the input reduction of the refrigerant 
compressor, thereby greatly improving the efficiency of the refrigerant compressor. 

Also, oil 302 is splashed to hermetic container 301 and compression 
mechanism 303 from above the crack shaft 310, and part of the oil drips onto 
15 electric motor 304. Also, mist-like oil 302 exists in hermetic container 301, which 
sticks to the inner wall of hermetic container 301, compression mechanism 303, and 
electric motor 304. 

Oa 302 dripped and adhered to electric motor 304 extracts oligomer from 
insulator 333, and the amount of oligomer extracted becomes more increased when 

20 oil 302 is lower in viscosity. However, since PPS (polyphenylene sulfide) being less 
in amount of oligomer contained is used as insulator 333 of electric motor 304 used 
in the present preferred embodiment, the amount of oligomer extracted is 
suppressed eyen when low-viscosity oil 302 is used. Therefore, even in case oil 302 
is evaporated due to considerable decrease of the pressure m compression chamber 

25 318, it is possible to suppress the deposition of oiligomer. 
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Also, even when oil 302 is evaporated at discharge reed 328 or the like where 
the temperature becomes high, the deposition of oUgomer can be similarly 
suppressed. As a result, defective compression causing hindrance to the sealing 
effects of suction reed 327 and discharge reed 328 can be suppressed and it is 
5 possible to enhance the reliability. 

INDUSTRIAL APPLICABILITY 

The refrigerant compressor of the present invention may assure high reliability 
while usmg low-viscosity lubricant, which is therefore widely applicable for an 
10 apparatus using a refrigeration cycle. 



